Equine rotavirus F123 was shown to be prototypic of a novel G serotype, provisionally G14, by crossneutralization and VP7 sequence determination. Although distinct, there are as few as six differing amino acid residues (92, 94, 96, 146, 147, and 221) in the VP7 antigenic regions of F123 and G3 rotaviruses.
The two outer coat proteins of group A rotaviruses, virion proteins 4 and 7 (VP4 and VP7), induce protective immune responses in naive animals (17, 27) . Differentiation of P (VP4) serotypes has been problematic, but 13 G (VP7) serotypes have been defined among mammalian and avian rotaviruses by cross-neutralization with hyperimmune sera (2, 5, 8, 19, 25, 31, 32, 34) . A two-way 20-fold difference in titer is generally accepted as indicative of distinct G serotypes. The RNA sequence of the gene encoding VP7 has been determined for 12 G serotypes (2, 8, 11, 13, 14, 15, 24, 29, 30, 31, 34, 35) . Although nine regions of interserotypic divergence have been identified by comparison of deduced amino acid sequences (26) , only three of these regions have equine rotaviruses, G3, G5, and G13 (2, 16, 20, 21, 28) . Although G3 is the predominant equine field serotype, over 30% of field samples are untypeable (4) , suggesting that at least one novel G serotype exists among equine rotavirus. The aim of this study was to characterize an equine rotavirus which was distinct from G3, G5, and G13 equine rotaviruses and to compare it with known G serotypes from other species.
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WI-61 (G9), B223 (G10), YM (Gil), and L338 (G13) (2, 5, 19, 25, 31, 32) . Serotype G12 (34) was not available for this study.
Hyperimmune antisera to each of the standard strains and to F123 were raised in rabbits from a rotavirus-free rabbit colony as described previously (2) . Serum neutralization tests were performed by using the microdilution fluorescent focus reduction method, with the endpoint determined to be a 60% reduction in foci. against each of the standard strains, with the exception of G9 and G10, had neutralization titers against F123 that were at least 20 times less than those against the homologous strain, and with the exception of G3, F123 antiserum neutralization titers against the standard G serotype strains were at least 20 times less than the titer against F123. The relative values for cross-neutralization (1) between F123 and each of the three G serotypes with which it had a one-way cross-reaction (G3, G9, and G10) were <2.2%.
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The RNA sequence coding for VP7 in F123 is shown in Fig. 1 , with the deduced amino acid sequence. The F123 VP7 has one potential glycosylation site at AA 69 and changes at three residues which have been identical in all other group A rotavirus VP7 sequences (AA 6, Y --C; AA 24, K --Q; and AA 60, T -> S). The three serotype-specific regions of F123 are compared with those of the 12 sequenced G serotypes in Fig. 2 . The proportion of identical nucleotides in the coding sequence and the proportion of identical amino acid residues between FI23 and all other published G serotype sequences are shown in Fig. 3 .
F123 has been shown to be serologically distinct from rotavirus serotypes G1 to Gll and G13, and the deduced amino acid sequence of its VP7 was found to be distinct from G1 to G6 and G8 to G13. Although G12 was not available for serological characterization in this study and the G7 sequence has not been published, a strong correlation has been observed between serological relationships and the deduced amino acid sequence of the VP7 of all other G serotypes (14) . Thus, on the basis of both serological and genomic comparisons to the 13 established G serotypes, FI23 appears to be representative of a novel group A rotavirus G serotype, tentatively designated G14.
It is notable that one-way cross-neutralization was observed between F123 and three other standard strains, RRV (G3), WI61 (G9), and B223 (G10). However, the relative values for cross-neutralization were <5% (that is, a two-way 20-fold difference), the level at which serotypic distinction is generally made. We have observed such one-way crossneutralization between several other serotypes, including G3 and G10, G5 and G8, and G10 and G11 (2) .
A feature of the G14 sequence is its similarity to that of G3 (26) . This is particularly notable at the nucleic acid level, at which the level of sequence identity (83% between F123 and RRV) is the highest seen between distinct G serotypes. G3 is a very diverse serotype, with AA sequence identity between different isolates as low as 85% (26) . Comparison of the G14 AA sequence and those of the 29 different G3 isolates from nine different species (22, 26) , including horses, showed that G14 had lower levels of identity to each of the isolates than any of the other G3 isolates (data not shown). G9 and G11 sequences are more similar to most G3 viruses than G14.
However, in the antigenic regions A, B, and C, G14 is more similar to G3 viruses than any other serotype, with only 6 of 42 (AA 92, 94, 96, 146, 147, and 221) residues being different between G14 and the G3 strain rabbit rotavirus ALA. This suggests that these residues may be critical in serotype determination. Indeed, of these six residues, only AA 92 and 146 have not been identified as significant residues in G3 neutralization epitopes by sequencing neutralizing monoclonal antibody escape mutants (7, 23, 26, 33) , but only AA 92 and 96 are common to all G3 isolates (22, 26) . The similarity between G14 and G3 AA sequences extends to the other variable regions of VP7, with the exception of the region from AA 235 to 242.
The characterization of F123 corroborates studies of the specificity of a panel of monoclonal antibodies for different equine rotavirus strains (3). FI23 was not bound in enzymelinked immunosorbent assays or neutralized by any of the panel of serotype-specific monoclonal antibodies, including 11 which neutralize G3 rotaviruses. It was neutralized by monoclonal antibody 57/8, which also neutralizes G3, G4, G6, G9, and G10 rotaviruses.
Although four G serotypes have now been identified among equine rotaviruses, G3, G5, G13, and G14, in studies of serotype prevalence among diarrheic British and Irish Thoroughbred foals only G3 rotaviruses were commonly identified (4). Although it is possible that F123 is a laboratory contaminant, both its subgroup reactivity and its electrophoretype suggest that it is of equine origin. Most equine rotaviruses possess neither or both subgroup antigens on their VP6 and have a distinctive electrophoretype, with gene segments 3 and 4 close together and segments 7, 8, and 9 widely spaced (3, 4) . F123 possesses both subgroup antigens and has the typical equine electrophoretype (3). It may be that G14 rotaviruses are more common among North American horses, as F123 was isolated from a diarrheic foal in the United States (10) .
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